The brachial plexus is formed by the union of the ventral rami of C5-T1. Contributions to the plexus by C4 and T2 differ. The coracobrachialis muscle is an elongated muscle in the superomedial part of the arm. It is a useful landmark for locating other structures in the arm. Variations exist to the coracobrachialis muscle, and to the formation of the brachial plexus, its terminal branches and its relation to surrounding structures. In this report, the coracobrachialis muscle is pierced by two nerves, and one of these nerves joins the median nerve after piercing the coracobrachialis muscle. Awareness of the possible variations of brachial plexus and its surrounding structures is necessary for adequate clinical, surgical and radiological management.
Introduction
The brachial plexus is formed by the union of the ventral rami of C5-T1. The most common arrangement of the brachial plexus is as follows: the fifth and sixth rami unite as the upper trunk, the eighth cervical and first thoracic rami join as the lower trunk, the seventh cervical ramus becomes the middle trunk. Each of the three trunks bifurcates into anterior and posterior divisions. The anterior divisions of the upper and middle trunks form the lateral cord. The anterior division of the lower trunk forms the medial cord. The posterior divisions of all three trunks form the posterior cord. [1, 2] The musculocutaneous nerve originates from the lateral cord of the brachial plexus. It usually supplies the coracobrachialis, biceps brachii and brachialis muscles in the anterior compartment of the arm and then continues as the lateral cutaneous nerve of the forearm. [3] [4] [5] The median nerve is formed by two roots derived from the lateral and medial cords which embrace the second part of the axillar artery. If the lateral root is small, the musculocutaneous nerve connects with the median nerve in the arm. [5] The coracobrachialis is an elongated muscle in the superomedial part of the arm. It is a useful landmark for locating other structures in the arm; i.e., the musculocutaneous nerve pierces it, and the distal part of its attachment indicates the location of the nutrient foramen of the humerus. [6, 7] Variations in the formation of the brachial plexus and its terminal branches in the upper extremity are common and have been reported in the literature. [1] Variations of the musculocutaneous nerve and its branches have also been reported previously. The musculocutaneous nerve is found to be absent or sometimes the nerve does not pierce the coracobrachialis muscle. [1, [8] [9] [10] It may adhere for some distance to the median nerve and pass behind the biceps. Some fibers of the median nerve may run in the musculocutaneous nerve, leaving it to join their proper trunk; less frequently the reverse occurs, and the median nerve sends a branch to the musculocutaneous nerve. [5, 11] When the musculocutaneous nerve is absent, branches from median nerve, after supplying all the muscles of front of arm, continue as the lateral cutaneous nerve of the forearm. [12] Formation of the median nerve by two lateral and one medial root have been reported [13, 14] and communications between the musculocutaneous and median nerves are also well documented as the most frequent of all the variations.
Innervation of the coracobrachialis muscle by a branch from the lateral root of the median nerve was reported. [3] There also exists evidence of double heads of origin for the coracobrachialis muscle. [6, 16] These variations of the cords of brachial plexus and its terminal branches may present themselves clinically or may be observed during surgery. They are especially important for surgeons, anesthetists, neurologists, orthopedic surgeons and traumatologists during surgical exploration of the axilla and arm region to avoid damage to these nerves.
The objective of this study was to report the following variations which were found in a male cadaver dissected for the routine gross anatomy course: (1) the coracobrachialis muscle was pierced by two nerves, and (2) the unknown nerve after piercing coracobrachialis muscle joined the median nerve.
Case Report
During routine dissection of the neck, pectoral region, axilla and arm of the upper limb of a male cadaver of 48 years of age for medical students in the Department of Human Anatomy, GAMBY College of Medical Sciences, Bahir Dar, Ethiopia, we found a case which is rare in literature where the coracobrachialis muscle was pierced by two nerves: musculocutaneous and unnamed nerve, and the unnamed nerve joined the median nerve distal to the coracobrachialis muscle.
The dissection was performed according to the standard procedures of Cunningham's Manual of Practical Anatomy Vol. I that we use regularly to teach 1st year medical students in GAMBY College of Medical Sciences, Bahir Dar, Ethiopia. [17] With the body in the supine position, all the necessary incisions were made on both upper extremities of the body to reflect the skin so as to expose the axilla, arm, and forearm. The axilla was carefully cleaned to examine the brachial plexus. Then, the skin, subcutaneous fat, and fascia were removed to expose the muscles, the nerves and the vessels of the axilla in anterior compartment of the arm and forearm.
Observation was done on the formation of the brachial plexus at the lateral, medial, posterior cords and branches of these cords below the clavicle. The branches of the cords in relation to the second part of the axillary artery were cleaned and observed.
After a careful observation, we found the following variation in the right upper extremity: the right median nerve was formed from two roots as usual, lateral and medial (the lateral root arised from the lateral cord and the medial root from the medial cord). Lateral to the lateral root of the median nerve, there existed a common sheath of nerves which split into two after a short distance, parallel to the formation of the median nerve -one as the musculocutaneous nerve laterally and the other unnamed nerve medially (Figures 1 and 2) .
Both of the nerves pierced the coracobrachialis muscle in the middle part of the muscle, and the lateral one (musculocutaneous nerve) continued as the lateral cutaneous nerve of the forearm. On the other hand, the medial part (unnamed nerve) pierced the muscle in the middle, medial to the musculocutaneous nerve. This branch joined the median nerve distal to the muscle and it did not supply any other arm muscle (Figures 1 and 2) . 
Discussion
Variations in the formation, branching and distribution of the brachial plexus have been well-documented by many authors. Variations in the trunks, divisions and cord formation were observed. However, the makeup of the terminal branches were not affected. Variations in the nerve supply of the coracobrachialis muscle have also been explained by authors as mentioned earlier in this report. [1, 5, [8] [9] [10] [11] [12] Appropriate knowledge of these variations other than those quoted in classical text books is important from both medical and surgical aspects.
Various authors reported communicating branches between the musculocutaneous and median nerves at different levels. Five types of variations [18] were reported:
Type I: There is no communication between the median and musculocutaneous nerves.
Type II: Fibers of the medial root of the median nerve pass through the musculocutaneous nerve and join the median nerve in the middle of the arm.
Type III:
The lateral root fibers of the medial root of the median nerve pass through the musculocutaneous nerve and, after some distance, leave it to form the root of the median nerve.
Type IV: The musculocutaneous nerve fibers join the lateral root of the median nerve and, after some distance, the musculocutaneous nerve arises from the median nerve.
Type V:
The musculocutaneous nerve is absent and entire fibers of the musculocutaneous nerve pass through the lateral root, and fibers to the muscles supplied by a musculocutaneous nerve branch out directly from the median nerve.
Three different types of communication between the musculocutaneous and median nerves in relation to the coracobrachialis muscle [19] were described:
Type I: The communication was proximal to the entrance of the musculocutaneous nerve into coracobrachialis muscle.
Type II: The communication was distal to the coracobrachalis muscle.
Type III: The nerve as well as the communicating branch did not pierce the coracobrachalis muscle.
Loukas and Aqueelah [20] classified the communication patterns as follows:
Type I (45%): The communications were proximal to the point of entry of the musculocutaneous nerve into the coracobrachialis muscle.
Type II (35%):
The communications were distal to the point of entry of the musculocutaneous nerve into the coracobrachialis muscle.
Type III (9%):
The musculocutaneous nerve did not pierce the coracobrachialis muscle.
Type IV (8%):
The communications were proximal to the point of entry of the musculocutaneous nerve and the coracobrachialis, and an additional communication took place distally.
Analysing our case in for these classifications, however, we found no communication between the musculocutaneous and median nerves; this coincides with Type 1 of Figure 2 . Right axilla and arm showing the coracobrachialis muscle pierced by two nerves, formation of the median nerve, and the union of an additional nerve to the median nerve distal to the muscle. 1: medial root of median nerve; 2: lateral root of median nerve; 3: median nerve; 4: common trunk for the musculocutaneous and unnamed nerves; 5: musculocutaneous nerve; 6: unnamed nerve; 7: ulnar nerve; 8: basilic vein; 9: medial cutaneous nerve of the arm; 10: posterior cord of the brachial plexus. [Color figure can be viewed in the online issue, which is available at www.anatomy.org.tr] Le Minor's classification where there is no communication between the median and musculocutaneous nerves. [18] Öztürk et al. [21] reported a musculocutaneous nerve with three branches one of which ended in the coracobrachialis muscle. The second branch, piercing the coracobrachialis and giving its motor branches to the muscles of the anterior compartment of the arm, continued as the lateral cutaneous nerve of the forearm. The third branch also pierced the coracobrachialis muscle distal to the second branch and communicated with the median nerve. Similarly, in our case report there is a communication between the musculocutaneous nerve and the unnamed nerve proximal to the coracobrachialis muscle, lateral to the lateral root of the median nerve and also there exists a communication between the median nerve and the unnamed nerve distal to the coracobrachialis muscle.
Embryologically, variations in the formation, branching and distributions of the brachial plexus can be explained as follows: The limb muscles develop from the mesenchyme of the paraxial mesoderm during the fifth week of intrauterine life. The axons of the spinal nerves grow distally to reach the muscles and skin. Thus, a lack of coordination between these two processes due to altered signaling may lead to the development of multiple variations. [10, 11] The guidance of the developing axons is regulated by expression of chemoattractants and chemorepulsants in a highly coordinated site specific fashion. Alterations in the signaling between mesenchymal cells and neuronal growth cones or circulatory factors at the time of fusion of brachial plexus cords cause these variations." [22] The existence of this anomaly may also be attributed to random factors influencing the mechanism of formation of limb muscles and peripheral nerves during embryonic life.
Conclusion
It is very important to be aware of the variations of the coracobrachialis muscle, formation of the brachial plexus, its terminal branches and its relation to surrounding structures during repair of brachial plexus lesions, shoulder arthroscopy and various other surgical and exploration procedures of the arm. Knowledge of these variations contributes to the existing information of the variations in the anatomy of the brachial plexus, explaining its morphological and clinical significance.
